The normal variability of lipoprotein and cholesterol levels was established for 6 woumen over a period of 5 months for comparison with levels in people who develop mlyocardial infarction. We have studied 107 normal men for 7 years. Among these 11 developed infarction and 6 angina pectoris. Little change in lipid levels was associated with these events. Electrophoretic patterns early after infarction showed certain relatively characteristic changes, especially increase in a-2 and /3 globulins and fibrinogen. Low-density lipoprotein also increased. While a-2 globulin was usually greatest in patients with the most extensive myocardial damage, there was little over-all correlation between lipoprotein pattern and severity of infarction. The "coronary profile" can be more sharply delineated by repeated lipid measurements because as a group those with atheroselerosis and infaretion exhibit slightly elevated values.
O NE of the most persistent problems inl cardiology is inability to diagnose coronary atherosclerosis until manifestations of myocardial ischemia appear and to predict the likelihood of myocardial infarction. The two may under some circumstances be separate problems but, surely, they are usually closely intertwined. The findingg that cholesterol levels were raised in some patients after infarction and that infarction was more common in patients with persistent hypercholesterolemia suggested that measurement of this plasma constituent might have prognostic value. This has been shown to be true' 2 1on a statistical basis but alone is often too unreliable for individual forecasting.
When Gofmail et al. 3 showed significant elevation of lipoproteins 3 or more months after infaretion and indicated a much higher aeeuracy of prediction using either lipoproteins or an "atherogenic index" compounded of other variables, hope was high that the problem of the individual suspect of coronary disease might be solved. This hope proved to be illusory in that the lipoprotein measurements were no better than cholesterol. 4 Gofman 's From the Research Division of the Cleveland Clinic Foundation, and the Frank E. Bunts Educational Institute, Cleveland, Ohio.
This study was supported in part by the Cleveland Area Heart Society and the National Heart Institute, U. S. Public Health Service. 1011 major contribution was inl calling attention to the great importance of lipoproteins iii re- lationship to the mechanisms of atherogeniesis. It is currently well recognized that most of the lipid in the blood is in the form of lipoproteimi and that the 8-lipoproteins are the ones most actively concerned with atherogenesis.
But there have been persistent doubts about these conclusions5 because most of the studies have been concerned with the lipid levels after. rather thami before, infarction. So many changes in diet and living habits occur as a result of severe illness that the doubts may be justified. For this reason we have examined the serum protein and lipid patterns before and after the infarction in the same patients. In this way a longitudinal or "cohort" study has been done instead of the usual cross-sectional one. tMobility of -S fraction varies, usually mi- grates as an to fast 8; may occasionally migrate as yi.
The well known Sf 12-20 fraction of Gofman corresponds to -S 40-70 at the increased density. Negative sedimentation or flotation is designated by the symbol -S in our nomenclature. METHOD
The electrophoretic pattern of the plasma proteins was studied by Longsworth's modification of Tiselius' method with use of phosphate buffer pH 7.8 and ionic strength 0.16 g.7 Serum cholesterol was measured by the method of Abell, Levy, Brodie, and Kendall.8 Blood samples were drawn before breakfast. When sufficient serum was available, measurement of lipoproteins was made at more than one concentration to obtain clearer resolution.
Samples of blood were obtained in 84 patients as soon as possible after myocardial infarction. Studies were repeated at intervals of 5 to 10 days on 66. Four of the patients were studied at similar intervals after a second infarction. Twenty-five subjects were studied 3 months or more after in- Twelve of these subsequently suffered infarction while 6 developed angina pectoris or coronary insufficiency as determined electrocardiographically. The lipoprotein studies were repeated on them and, since the period was relatively long after infarction (at least 2 months), it was hoped to avoid the effects of those immediate changes inevitably resulting from so serious an episode.
Impressive is the lack of change; both lipoproteins and total cholesterol remained about the same. When weight loss was large, as, for example, in N-7, fall was noted as was to be expected. In one patient (N-11) a lowfat diet was taken, and this may have been responsible for somewhat lower lipid levels. Two of the patients (N-4 and N-8) received heparin regularly after infarction but this did not produce significant changes in plasma lipids.
Of the 18 who developed infarction or allginla 5 had Sf [12] [13] [14] [15] [16] [17] [18] [19] [20] values greater than Doyle et al.10 These, plus the heavy consumption of fat. tobacco, and alcohol are factors thought to add accuracy to prognosis. The* fact that there are so many components suggests a lack of specificity of any one. Indeed, it is not at all improbable that there is no specific determinant of atherogenesis, hence the profile will be reflected in the mathematical relationship among a variety of factors. There is wide division of opinion as to the significance of stress. There may even be several groups of individuals prone to coronary disease' [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] the inyocardial lesions. Until more is learned about the effect of hypotension, fever, tissue necrosis, etc., during the acute episode, it will be difficult to determine which of these changes might be associated with the lipid changes occurring immediately after infarction. An increase in concentration of serum low-density lipoproteins -S 25-400, and decrease in -S 1-10 was observed in our patients receiving pyrogen injections.
The decreased albumin concentration in the early period following acute infarction may be caused, in part, by increased rate of degradation of albumin due to fever. Flick and Steinfeld40 observed increased rates of degradation in subjects with fever induced by typhoid H antigen.
The apparent low concentration of x1- lipo- protein in females with infaretion may be exaggerated by the fact that comparison is made of largely postmenopausal with a somewhat younger premenopausal group of normal women. Such factors do not enter into the evaluation of the men. In the men the 'e was a definite tendency for the -S [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] concentration to be decreased, although 6 of 22 patients studied 3 months to 10 years after occurrence of infarction had normal values.
Serum lipids were measured by Paterson, Cornish, and Armstrong41 in 800 patients permanently confined to a hospital. In the 50 who died the total cholesterol and Sf [12] [13] [14] [15] [16] [17] [18] [19] [20] and Sf 20- 22-globulin and would probably be comparable to the -S 20-25 and -S 40-70 (Sf [12] [13] [14] [15] [16] [17] [18] [19] [20] fractions.
It is believed to be chemically distinct from the adjacent /3-lipoproteins. Other low density lipoproteins trail behind the main /3-lipoprotein peak while the chylomicrons do not migrate at all.
Besterman53 found the pre-3 band mainly iii patients with atheroma but the association was not absolute. Well-defined bands were found in some healthy young men. Estrogen was the only substance found that reduced it. This study suggests that reduction in a-lipoprotein and increase in pre-/3-lipoprotein is more pathognomonic than an increase in /3-lipoprotein.
Since electrophoretic mobility is increased by injection of heparin into patients, it may be a source of confusion unless specifically noted in the treatment of patients with infarcts. Some of the patients reported here were included in a cooperative study4 of lipoproteins as predictors of myocardial infarction, in which we participated. During the subsequent follow-up period of up to 7 years after completion of this study of our subjects, additional infarctions occurred. The percentage of the people having high levels of cholesterol and Sf 12-20 and 20-100 
